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Linear sliding guide 

5 

The invention concerns a linear sliding guide comprising a shaped rail 
which extends in the longitudinal direction and which is of a given cross- 
section and which has sliding surfaces, and a slider which is axially 
displaceable on the sliding surfaces of the shaped rail and which has sliding 

10 bearings which bear against the sliding surfaces and the contact pressure of 
which against the sliding surfaces is adjustable by way of clamping means. 

Examples of use of sliding guides of that kind are machine tools, 
handling apparatuses and automatic apparatuses in industrial manufacture, 
displacement units for abutment straightedges, welding reflectors and 

15 slider guides in the plastic industry and the woodworking industry, 
displaceable abutments in the case of metal plate processing machines, 
processing and filling installations in the chemical industry, the foodstuffs 
industry and the drinks industry, guides for clamping elements, locks and 
sluices in hydraulic power installations or the like. The invention can also be 

20 advantageously used in a dirty environment, in woodland husbandry and 
forestry, agriculture and the chemical industry. 

In this respect either the slider can be moved by an element and 
then serves for example as a carrier for a tool or instrument, or conversely 
the shaped rail or guide can be moved along a plurality of fixedly mounted 

25 sliders. The drive can be electrical, pneumatic, hydraulic or mechanical. 

In the preferred embodiment the shaped rail comprises aluminium. 
A sliding guide of that kind Is known from Austrian patent 
specification AT 408081. In that sliding guide the shaped rail is in the form 
of a T-shaped member which is embraced by a slider which is of C-shaped 

30 configuration as viewed in cross-section and which substantially 
corresponds to the external contour of the guide but which is of a 
somewhat larger cross-section. Provided in the slider, on the surface which 
faces towards the shaped rail, are recesses which are in the form of 
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segments of a circle and which receive sliding bearings which are also in 
the shape of segments of a circle, extending in the ^longitudinal direction, 
relative to the shaped rail. The slider is nowhere in direct contact with the 
shaped rail but is only in contact therewith by way of the sliding bearings. 
5 The contact pressure of the sliding bearings against the sliding surfaces can 
be prestressed by way of clamping wedge members which can be inserted 
at the end between the slider and the sliding bearings. 

A disadvantage with the known sliding guides is the poor way in 
which torque is carried in the event of a force acting eccentrically on the 

10 slider. That results in upsetting of the sliding bearings in particular at the 
edge regions, because of the higher levels of torque involved. That can 
result in the slider being difficult to move or no longer moving at all. In 
addition the contact pressure of the sliding bearings against the sliding 
surfaces cannot be sufficiently finely adjusted and in particular cannot be 

15 adjusted to be free of play. 

The technical object of the present invention is to develop a sliding 
guide of the general kind set forth in such a way that upsetting of the 
sliding bearings is substantially reduced or avoided and it is possible to 
implement fine adjustment of the contact pressure. 

20 In accordance with the invention that is achieved in that the shaped 

rails have mutually oppositely disposed recesses extending In the 
longitudinal direction, that the sliding surfaces are provided within the 
recesses, that provided in corresponding relationship with each recess on 
the slider is a prestressing bar with a wedge-shaped operative surface 

25 which can be pressed into the respective recess and that the sliding 
bearings are respectively arranged on the operative surfaces. 

The side surfaces of the shaped rail accordingly have groove-shaped 
recesses extending in the longitudinal direction. The recesses are provided 
with inner sliding surfaces which are inclined in opposite relationship to 

30 each other and which extend parallel to the longitudinal axis of the shaped 
or guide rail. The recess can be for example in the form of a wedge-shaped 
groove or a substantially trough-shaped groove with rounded corners. 



WO 2004/005734 



3 



PCT7EP2002/007295 



The sliding surfaces which are preferably hardened by coating are 
arranged on the inside of the shaped rail in the recess. The sliding bearings 
are arranged on the wedge-shaped operative surfaces of the prestressing 
bars in such a way that in the position of installation they can be pressed 
5 into the recesses in the shaped rail and the bearings which are disposed in 
mutually opposite relationship on both sides afford an O-arrangement. 

For the purposes of adjusting the contact pressure of the bearings 
against the shaped rail at least one prestressing bar is displaceable radially 
in relation to the slider. That can be effected for example by screws which 

10 act on the prestressing bar on the outside and which can be screwed into 
screwthreaded bores in the slider. 

The arrangement of the sliding surfaces, which in the position of 
installation is inclined in relation to the horizontal axis, permits a better flux 
of force from the sliding bearings to the shaped rail, than in the known 

15 designs. At the same time the arrangement provides that torque is carried 
in a more advantageous manner by virtue of the larger spacing between 
the sliding surfaces in relation to the sliding surfaces known from the state 
of the art and which extend horizontally in relation to each other. The 
inclined arrangement of the sliding surfaces and the corresponding 

20 arrangement of the sliding bearings also permits finer adjustment of the 
contact pressure. 

Particularly accurate and fine adjustment of the contact pressure can 
be effected if both prestressing bars are radially displaceable. 

The preferred configuration of a substantially trough-shaped recess 
25 with lateral, concavely shaped sliding surfaces and correspondingly 
convexly shaped sliding bearings represents markedly larger force- 
engagement surfaces for the pairing consisting of the sliding surface and 
the sliding bearing, in comparison with the known straight design 
configuration. 

30 Usually each prestressing bar is fixed to the slider by fixing screws. 

For that purpose, provided on the prestressing bars are corresponding 
bores with a certain oversize in relation to the outside diameter of the 
screws In order to permit radial displacement of the prestressing bar. 
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Alternatively slots can be provided on the prestressing bars, but these are 
more expensive to produce. 

Adjustment of the radial displacement of the prestressing bar is 
effected by way of adjusting screws which act on the outer end of each 
5 prestressing bar and which can be screwed into screwthreaded bores on the 
slider. The configuration according to the invention thus permits particularly 
simple and accurate adjustment, in particular in the assembled condition. 

The sliding bearings are made from known plastic materials, for 
example a modified polyethylene terephthalate or a comparable product. 

10 In order to provide for better heat conduction in respect of the 

sliding bearing, it can be provided that the cross-sectional area of the 
sliding bearing is reduced in comparison with making the entire sliding 
bearing from plastic material by same being fitted on to a metal carrier. In 
respect of cross-section the metal carrier substantially involves the 

15 geometry of a semicylinder with a flattened side and provided on the 
flattened side is a recess extending in the longitudinal direction, for 
receiving a sliding bearing of plastic material. In the assembled condition 
the metal carrier and the sliding bearing form a circular cylinder. The metal 
carrier with better thermal conductivity than the plastic of the sliding 

20 bearing is arranged in the position of installation on the operative surfaces 
of the wedge member and in turn receives the actual sliding bearing of 
plastic material, for example in a trough-shaped groove. The metal carrier 
is preferably made from aluminium. In a worsened design configuration the 
entire cylindrical sliding bearing can be made from plastic material. 

25 Accordingly the invention also concerns a metal carrier for receiving 

a sliding bearing for improving the thermal conductivity of the sliding 
bearing. 

The linear sliding bearing according to the invention can be embodied 
in all standard dimensions, that is to say for all known rail widths and slider 
30 dimensions. 

The configuration of the slider according to the invention can be 
embodied both for flange design configurations and also compact design 
configurations. 
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The invention is described in greater detail hereinafter by means of 
preferred embodiments by way of example. In the drawing: 

Figure 1 shows a side view of the linear guide according to the 
invention in the form of a flange design, 
5 Figure 2 shows a plan view of the linear guide shown in Figure 1, 

Figure 3 shows an end view of the linear guide of Figure 1, 

Figure 4 shows a partly sectional end view of the linear guide of 
Figure 1, 

Figure 5 shows a plan view of a metal carrier according to the 
10 invention for the sliding bearings, 

Figure 6 shows a plan view of the sliding bearing according to the 
invention, 

Figure 7 shows a side view of a second embodiment of the linear 
guide according to the invention as a compact design configuration, 
15 Figure 8 shows a plan view of the linear guide shown in Figure 7, 

Figure 9 shows an end view of the linear guide shown in Figure 7, 
Figure 10 shows a partly sectional end view of the linear guide shown 
in Figure 7, and 

Figure 11 shows a side view, a plan view and an end view of the 
20 prestressing bar according to the invention. 

Identical or corresponding components are denoted by the same 
references. Unless otherwise stated, the terms 'inner' and 'outer' 
respectively relate to the centre line of the shaped rail as a reference axis. 

Referring to the drawings, the linear sliding guide according to the 
25 invention substantially comprises a shaped rail 1 on which a slider 2 is 
axially displaceably mounted. The slider 2 embraces the shaped rail 1 
preferably in positively locking relationship to prevent radial displacement 
of the slider in relation to the shaped rail 1. 

As shown in Figure 2 the slider 2 is provided on its top side with a 
30 plurality of screwthreaded bores 3 at which items of equipment, tools or the 
like can be releasably connected to the slider 2 in known manner. 

As can be particularly clearly seen from Figures 3 and 4 the shaped 
rail 1 is provided on both sides with trough-shaped recesses 10, 12 which 
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extend in the longitudinal direction and which extend over a height of 
approximately two-thirds of the total height of the shape of the rail. 

Screwed in known manner on to the respective ends of the slider 2 
are cover plates of which the cover plate 4 can be seen in Figure 3. 
5 As can be particularly clearly seen from Figure 4 clamping means in 

the form of prestressing bars 5 are provided on the slider 2 on both sides. 
In the present case the prestressing bars 5 are in the form of substantially 
rectangular metal blocks which are of a wedge-shaped configuration at 
their inner end. Preferably the wedge is of an isosceles configuration in 
10 order to apply equal forces to the sliding bearings which are arranged on 
the wedge surfaces and which are denoted in their generality by references 
6 and 7. 

It is however in accordance with the invention that different force 
fluxes from the clamping bar to the shaped rail 1 can be implemented by 
15 the angles of the wedge surfaces being of a differing geometrical 
configuration. 

In the present case each prestressing bar 5 is screwed to the slider 2 
by three screws 16. Through holes for the fixing screws are provided in the 
prestressing bar 5 for that purpose. The through holes in the prestressing 
20 bar 5 are larger than the outside diameter of the screw 16 in order to 
permit radial displacement of the prestressing bar 5 in relation to the slider 
2. 

In the flange design configuration illustrated in Figures 1-4 that 
radial displacement is effected by means of adjusting screws 18 which are 

25 screwed at a spacing from each other in the longitudinal direction into 
corresponding screwthreaded bores at the longitudinal side of the slider 2 
and which act on the outside of the prestressing bar 5. Tightening the 
adjusting screws 18 causes radial displacement of the prestressing bar 5 in 
a direction towards the shaped rail 1 and thus produces a higher contact 

30 pressure in respect of the sliding bearings 6, 7 and on the correspondingly 
arranged sliding bearings which are disposed at the opposite side of the 
shaped rail 1. In the embodiment shown in Figures 1-4 the adjusting 
screws 18 are in the form of grub screws which in the position of 
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installation can be completely sunk in the slider 2 in order to avoid 
projecting screw heads. 

The prestressing bars 5 are adjustable independently of each other in 
order to permit particularly fine adjustability of the sliding bearings. 
5 As can be seen from Figure 4 the sliding surfaces of the sliding 

bearings 6, 7 which in the position of installation bear against the sliding 
surfaces of the recesses 10, 12 in the shaped rail 1 are of a convexly 
rounded configuration to correspond to the curvature of the shaped rail. By 
virtue of that configuration according to the invention, markedly larger 

10 force-engagement surfaces are provided between the sliding bearings 6, 7 
and the sliding surfaces on the shaped rail 1, than when straight sliding 
surfaces are involved. 

Each sliding bearing 6a of plastic material, which is in the shape of a 
semicylinder, is fitted into a trough-shaped recess of an aluminium carrier 

15 6b which is also of a semicylindrical shape in order to reduce the cross- 
sectional area of the part of the sliding bearing, which comprises plastic 
material, and to make use of the higher level of thermal conductivity of the 
metal. 

In the position of installation the aluminium carrier 6b bears in each 
20 case at the underside against the wedge surfaces of the prestressing bar 5 
and the actual sliding bearing 6a bears at the top side against the friction 
surface of the shaped rail 1. The bearing unit comprising the carrier 6b and 
the sliding bearing 6a, depending on the respective radial setting of the 
prestressing bar, can be optimally oriented according to the requirements 
25 involved in such a way that there is always line contact between the 
bearing element and the prestressing bar 5 and the sliding surfaces without 
exerting excessive forces on the sliding bearing 6a and thereby upsetting 
same. 

Upon assembly those bearing units are fitted at the ends between 
30 the shaped rail 1 and the slider 2 and fixed to the cover plates 4. 

Figures 7-10 show a 'compact design configuration 1 of the sliding 
bearing according to the invention. This compact design configuration 
differs from the flange design configuration shown in Figures 1 - 6 by virtue 
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of a smaller width for the slider 2. For that reason, as can be seen in 
particular from Figure 10, there is no flange material which embraces the 
prestressing bars 5 on the outside. Instead, the outer end of the 
prestresslng bar terminates flush with the outside surface of the slider 2 in 
5 the position of installation. 

The prestressing bar 5 in this embodiment is also screwed to the 
slider 2 by way of fixing screws 16. In contrast to the flange design 
configuration, the compact design configuration provides that the relative 
displacement of the prestressing bar 5 in relation to the slider 2 is 

10 implemented by way of flat-headed screws 20 which are screwed on the 
outside into corresponding bores on the carriage or slider and which act on 
the outer end of the prestressing bar. In the installed condition the heads 
of the flat-headed screws 20 are in countersinks which are provided in the 
transitional region between the slider and the prestressing bar in same. Of 

15 that countersink the major part is provided in the outside of the slider 2 
and a smaller circular segment is provided at the outer side of the 
prestressing bar 5. The contact pressure of the sliding bearings against the 
shaped rail 1 can be finely adjusted by tightening and releasing the flat- 
headed screws 20. 

20 Instead of the trough-shaped recesses 10, 12 shown in the two 

embodiments the recesses on the shaped rail 1 can also be for example in 
the form of a wedge-shaped recess so that the profile shape is substantially 
in the form of an X-shape. 

In a simplified embodiment which is worse in terms of adjustment, 
25 only one prestressing bar on one side is radially adjustable and the other is 
fixedly secured to the slider or is formed directly thereon. 

The invention thus permits fine adjustment of the contact pressure of 
the sliding bearings against the shaped rail, wherein the arrangement of 
the bearings involves an O-arrangement. This has the crucial advantage 
30 that torque is better supported on the slider and it avoids upsetting of the 
sliding bearings, which is known from the state of the art. 

It is not absolutely necessary for the operative surface of the 
prestressing bar to be of a wedge-shaped configuration. Other geometrical 
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configurations are possible as long as the O-arrangement of the bearings in 
accordance with the invention is embodied. The prestressing force does not 
have to be applied by screws but can also be afforded by other suitable 
means, thus for example hydraulic or pneumatic means. 
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